Localization of a factor X interactive site in the A1 subunit of factor VIIIa.
The protein cofactor, factor (F) VIIIa, is required for the efficient conversion of the substrate FX to FXa by the serine protease FIXa. The interaction between human FVIII (and its constituent subunits) and FX was characterized using a solid phase binding assay performed in the absence of phospholipid and FIXa. Saturable binding of FX to heterodimeric FVIII, the FVIII heavy chain (contiguous A1-A2 domains), the FVIIIa-derived A1/A3-C1-C2 dimer, and the isolated A1 subunit was observed with estimated Kd values ranging from approximately 1 to 3 microM. The interaction of FX with FVIII was inhibited by moderate ionic strength and was Ca2+-dependent, consistent with the salt sensitivity observed in a phospholipid-independent FXa generation assay. Negligible binding to FX was observed for the isolated A2 and A3-C1-C2 subunits of FVIIIa, suggesting that the A1 subunit of FVIII contains a primary binding site for FX. A synthetic peptide to the COOH-terminal acidic region of the A1 subunit, designated FVIII337-372, bound FX and effectively competed with A1 for FX binding (Ki = approximately 16 microM). Cross-linking between the FVIII337-372 peptide and the FX heavy chain was observed following reaction with 1-ethyl-3-[(diethylamino)propyl]carbodiimide. The presence of FX reduced the rate of activated protein C-catalyzed cleavage at Arg336 by approximately 5-fold. These results identify a primary FX interactive site on the cofactor of the intrinsic FXase.